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[0001 ] The present invention is related to a process for thermoforming a nonwoven web of the type as defined in the 
preamble of claim 1 . 

[0002] The production of a bonded, fibrous nonwoven web from a batt of crimpable or crimped conjugate fibers is 
known in the art. Typically, such webs are formed by heating a batt of crimpable and bondable conjugate fibers to crimp 
the conjugate fibers and to effect interfiber bonds to form a bonded integral structure. Alternatively, a batt of crimped 
bondable conjugate fibers is heated to effect interfiber bonds to form a bonded web. In addition, it is also known to form 
a thermoformed batt of crimped conjugate fibers, for example, by heating the batt to activate the bondable component 
thereof and subsequently compressing the batt to a desired shape while the batt is hot. Alternatively, a bonded nonwo- 
ven conjugate fiber web can be thermoformed by pressing it against a mold to shape the web and then heating the mold 
to activate the bondable component of the fibers and to form interfiber bonds in the batt. For example, US-A-4,068,036 
to Stanistreet defining the closest prior art, disclose a compression method for thermoforming conjugate fiber batts by 
the use of heated platens. US-A-4,547,420 and US-A-4,795,668 to Krueger et al. disclose a respirator which is thermo- 
formed from meltblown fiber webs of a high fiber density. These thermoformed articles, however, are thermoformed 
under high compacting pressures and are measurably densified during the thermoforming process to form relatively 
flat-walled articles, or are thermoformed from relatively incompressible flat webs. 

[0003] It would be desirable to provide a thermoforming process that thermoforms a lofty substrate nonwoven fiber 
web without causing significant densif ication of the web, and thus provides relatively uncompacted thermoformed arti- 
cles that retain the physical and surface properties, particularly resiliency, strength and cloth-like properties, of the web. 
[0004] The present invention according to claims 1 and 4 provides a thermoforming process which fulfills the above 
needs. The term "density-over-area ratio" as used herein is defined as (D/DoMA/Aq), wherein Dj is the average density 
of the thermoformed article, D 0 is the average density of the substrate web, Aj is the total surface area of the thermo- 
formed article and A<, is the total surface area of the substrate web that is placed over the opening of the mold, i.e., the 
surface area affected by the thermoforming process. 

[0005] An embodiment of the present invention provides a process for producing a resiliency compressible, cloth-like 
article from a nonwoven web including the steps of depositing components for a nonwoven fiber web on a foraminous, 
three dimensionally shaped forming surface to form a nonwoven fiber web, heating the web to melt the adhesive com- 
ponent without melting the structural component, and cooling the shaped web to solidify the melted adhesive compo- 
nent and to form interfiber bonds. 

[0006] The thermoformed article manufactured by the process of the present invention is highly suitable as personal- 
care products, packaging materials, cushions, shoulder pads, cloth linings, automotive interior parts, shaped filter 
media and the like. 

Figure 1 illustrate a suitable process for producing suitable nonwoven webs for the present invention. 
Figure 2 illustrates a mold assembly highly suitable for producing the resiliency compressible, cloth-like thermofor- 
med articles. 

Figure 3 illustrates a dual-screen mold suitable for the present invention. 
Figure 4 illustrates an one-screen mold suitable for the present invention. 
Figure 5 illustrates a shim-plate thermoforming process. 
Figure 6 illustrates a continuous shim-plate thermoforming process. 

[0007] There is provided by the method of the present invention a thermoformed article having a cloth-like texture and 
foam-like resilient properties, which is thermoformed from a thermoformable nonwoven fiber web or fabric. The thermo- 
formable fiber web contains a structural fiber component and a heat-activatable adhesive component. 
[0008] The structural fiber component is crimped spunbond or staple fibers. Suitable fibers for the present invention 
are homocomponent fibers, i.e., fibers composed of a homogeneous polymer composition, or multicomponent conju- 
gate fibers and the fibers have a crimp level of at least 2 crimps per 2.54 cm (1 inch) as measured in accordance with 
the ASTM D3937-82 testing procedure. The crimp level of the fibers may be changed to provide different properties to 
the web, including different density, strength, softness and texture. 

[0009] The term "spunbond fibers" refers to fibers formed by extruding molten thermoplastic polymers as filaments or 
fibers from a plurality of relatively fine, usually circular, capillaries of a spinneret, and then rapidly drawing the extruded 
filaments by an eductive or other well-known drawing mechanism to impart molecular orientation and physical strength 
to the filaments. The drawn fibers are then deposited onto a forming surface in a highly random manner to form a non- 
woven web having essentially a uniform density. The production of spunbond fibers and webs therefrom is disclosed 
for example, in US-A-4,340,563 to Appel et al. and US-A-3,692,61 8 to Dorschner et al. 

[001 0] Suitable crimped monocomponent spunbond fibers can be produced according to the above-described spun- 
bond process with a modification in the fiber spinning step. During the spinning step, the spun fibers exiting the spin- 
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neret are asymmetrically cooled across the cross-section, generating solidification gradients within the cross-section of 
the fibers and thus imparting crimps, particularly helical crimps, on the fibers. Suitable crimped monocomponent staple 
fibers can be produced from strands of continuous fibers which are spun with any well known staple fiber spinning proc- 
ess and then crimped before the strands are cut to staple lengths either with the above-described asymmetrical cooling 
5 process during the fiber spinning step or with a known mechanical crimping process, e.g., a stuffer box or gear crimping, 
after the strands of fibers are fully formed. 

[0011] Suitable crimped multicomponent conjugate staple fibers can be spun and crimped with the processes 
described above for monocomponent staple fibers by replacing the spinneret assembly with a conjugate f toer spinneret 
assembly, which is well known in the art and, for example, described in US-A-3, 730,662 to Nunning. Suitable crimped 

10 multicomponent conjugate spunbond fibers can be similarly produced with a monocomponent spunbond fiber produc- 
tion process which is modified to have a conjugate fiber spinneret assembly. Alternatively, spun conjugate fibers, includ- 
ing spunbond fibers and staple fibers, composed of two or more component polymers of different crystallization and/or 
solidification properties can be crimped during the solidification stage of the fiber spinning process since these differ- 
ences of the component polymers create crystallization and/or solidification gradients in the fibers, which' spontane- 

15 ously cause crimps. Further, the differences in crystallization and/or solidification properties, which make the 
component polymers of the formed fibers to have different heat shrinkages and thus impart "latent crimpability" in the 
fibers, can be utilized to impart or additionally impart crimps on the fully formed conjugate fibers. Upon exposure to an 
appropriate heat treatment, the component polymers, having different heat shrinkages, cause the development of latent 
crimps on the fibers. |n addition, conjugate staple fibers composed of two or more component polymers that have dif- 

20 ferent crystallization and/or elastic properties can be crimped by stretching fully formed strands of fibers before the 
strands are cut to staple lengths. Suitable crimped conjugate staple fibers are commercially available. In accordance 
with the present invention, the activation of latent crimps on the fibers prior to the formation of a web is more desirable 
since this process produces more uniform and dimensionally stable webs. 

[001 2] The heat-activatable adhesive component of the thermoformable fiber web may be an external hot-melt adhe- 

25 sive in the form of a powder or liquid, which is applied or sprayed so as to be distributed throughout the web. Adhesives 
particularly suitable for the present invention are conventional thermoplastic hot-melt adhesives, such as polyethylene- 
, polyamide-, polyester-and ethylene-vinyl acetate copolymer-based hot-melt adhesives, and the adhesives are 
selected to have a melting point below the melting point of the structural component of the webs. 
[001 3] For conjugate fibers, the heat-activatable adhesive component may be a component polymer of the fibers, in 

30 place of an external adhesive. The adhesive component polymer should have a lower melting point than the other com- 
ponent polymers of the fibers so that upon heating, the adhesive component polymer of the web fibers is melted and 
the melted portions of the fibers autogenously adhere to adjacent fibers at the cross-over points while the other com- 
ponent polymers of the fibers maintain the physical and dimensional integrity of the web. Consequently, suitable conju- 
gate fibers have the adhesive component polymer at least partially exposed to the surface along substantially the entire 

35 length of the ffoers. Particularly suitable conjugate fibers should have from about 20% to about 80%, preferably from 
about 40% to about 60%, by weight of the adhesive polymer. For the present invention, desirable configurations for the 
conjugate fibers include side-by-side configurations and sheath-core configurations, and suitable sheath-core configu- 
rations include eccentric sheath-core and concentric sheath-core configurations. If a sheath-core configuration is 
employed, it is highly desired to have the adhesive polymer form the sheath. 

40 [001 4] The suitable fibers of the present invention can be uniformly deposited onto a forming surface to form a loosely 
entangled nonwoven fiber web and then bonded to provide physical integrity and strength to the nonwoven web. As is 
known in the art, staple fibers may be deposited onto a forming surface with a conventional carding process, e.g., a 
woolen or cotton carding process, or air laid; and spun, drawn spunbond fibers may be directly deposited onto a forming 
surface. Suitable processes for forming spunbond fiber webs are illustrated, for example, in US-A-4,692,618 to Dor- 

45 schner et al. and US-A-4,340,563 to Appel et al. 

[0015] The deposited ffoer web is heat treated with a bonding process that does not significantly compact the web 
and provides substantially uniform interf iber bonds throughout the web. Bonding heat treatments useful for the present 
invention include through-air bonding, hot-oven bonding and infrared-heater bonding processes. The duration and tem- 
perature of the bonding process can be varied to accommodate the temperature and speed limitations of different bond- 

50 ing equipment. However, it is important that the selected combination of the duration and the temperature of the 
bonding process is sufficiently long and high enough so as to melt the adhesive component or adhesive polymer but is 
not excessively long and high so as to melt the other structural polymers of the conjugate fiber webs, preserving the 
physical and dimensional integrity of the fiber webs. The deposited fiber web may alternatively be bonded with other 
conventional bonding processes, such as liquid adhesive bonding, ultrasonic bonding, needling and hydroentangling, 

55 that impart physical integrity and strength to the web without significantly compacting it. 

[0016] A wide variety of thermoplastic polymers known to form fibers and/or filaments can be employed to produce 
the monocomponent fibers of the present invention. Analogously, the conjugate fibers can be formed from a wide vari- 
ety of combinations of thermoplastic polymers provided that the selected polymers have sufficiently different melting 



3 



EP 0 665 315 B1 



10 



15 



20 



25 



30 



35 



ooints preferably have a melting point difference of at least about 10-C. and, desirably, have different crystalKzation 
Sic^taS^tfe proper^, The melting point deference between the sefected polymers feal-totes Reheat 
activated bonding process, the differences in the crystaJlization and solidification properties promote fiber cr imping 
esp^y crimpfng through heat activation of latent crimps, and the difference in elastic properties faclrtates the 
me'chanlLrcnnp ^process. Suitable polymers for me present invention include, but are ^tedto po.*e- 
fins e a polyethylene, polypropylene, polybutylene and the like; polyamides, e.g., nylon 6, nylon 6/6. nylon 10 nylon 
2 and tlS ^SyeSi. Z- polyethytene terephthalate. polybutylene terephthalate and the like; polycarbonate; pol- 

y^^ 

able polymers foTthe present invention are polyolefins. including polyethylene, e.g., linear low densrty polyethylene, low 

butylene and copolymers as well as blends thereof. Additionally, the suitable ffoer forming polymers may hav s thermo- 
pSr e .a« blended therein. Of these suable polymer particularly suitabl • P^*^«**? 
component of suitable conjugate fibers include polypropylene and copolymers of polypropylene and ethylene, and pa - 
3y Stable polymers fo? the adhesive component of the conjugate fibers include po.yethy.enes. more particularly 
inear low density polyethylene and high density polyethylene. In addition, the adhes.ve component may contain addi- 
ftoAtXw and/or lowering the bonding temperature of the fibers, and enhancing the abrasion 
resistance, streng* and softness of the resulting webs. For example, the adhesive polymer ™^JW«*™ 
about 5 to about 20% by weight of a thermoplastic elastomer such as an ABA' »* ^^SSISSZ 
butylene and styrene. Such copolymers are commercially available and some of which are identified in US-^4.663 220 
toTsnesS S An example of highly suitable elastomer* block copolymers is KRATON G-2740, which .8 avaiaWe 
L Shell Chemical. Another group of surtable addrtive polymers is ethylene a.kyl acrylate «**^ <^V££ 
ene butyl acrylate. ethylene methyl acrylate and ethylene ethyl acrylate. and the ,^ a ™ Un ?^ 
properties is from about 2 wt% to about 50 wt%, based on the total weight of the adhes^e polymer component. Yet 
other suitable additive polymers include polybutylene copolymers and ethylene-propylene copolymers. 
[0017] The thermoformabJe nonwoven web of the present invention preferably has a density °f abouj 1 0.01 to about 
01 g/cm*. more preferably about 0.0125 to about 0.08 g/cm^. most preferably about 0.015 to about 0.06 g/cm and a 
baste weight of about 10.19 to about 678.2 g/m* (0.3 to about 20 ounce per square yard -osy) >m l"£* fl ***** 
17 to about 508.7 g/m* (0.5 to about 15 osy) most preferably about 25.4 to about 339 1 (0.75 to about 10 osy^ 
The nonwoven web preferably is fabricated from spunbond fibers and/or staple fibers that have 
about 5 urn to about 100 urn, preferably about 10 urn to about 50 urn. In accordance with the present .rwertion ftoer 
wetehavingadensity and/or an averagefiber thickness significantly outside of the above-speafied ranges are not par- 
Srly 25 since Ly do not provide desired cloth-like texture and/or resilient compressibility, and ^ 
ven webs for the present invention are characterized as having relatively uniform interftoer bonds throughout the web 
rather than having a high concentration of fiber bonds at the surface. r ... 

0018] Figure "illustrates a particularly suitable process for producing suitable nonwoven webs. A process ; hne 1 0 .s 
arranged to produce a bicomponent conjugate spunbond fiber web suitable for the present invention. The surtable web 
foZg P ^illustrated in the process line 10 is a continuous web forming process that >"*"^™*^ 
webs which exhibit a cloth-like texture and a high physical strength without the use of an external adhes-ve. eliminating 
The need for additional fiber-forming and adhesive-applying steps of producing fiber webs and, thus econ^ly and 
efficiently producing highly suitable fiber webs for the present invention. Additionally, this process 10 fully crimps the fib- 
^efo^ 

A pair of extruders 12a and 12b separately extrude two different polymers, which polymers are fed rto^ a ^ rsl popper 
14a and a second hopper 14b. to simultaneously supply molten polymers to a spmneret 18. Spinnerets ^J^^l 
conjugate fibers are well known in the art. Briefly, the spinneret 1 8 has a housing which contains a spin pat* and^ me 

, spin £* contains a plurality of plates and dies. The plates have a pattern 

for directing the two polymers to the dies that have one or more rows of openings. wh.ch are designed .n accordance 
with the desired configuration of the resulting conjugate fibers. ^..^u =i , 

ToOIS] A curtain of ftoers is produced from the rows of the die openings and is partially quenched by a quench air 
Sower 20 before being fed into a fiber draw unit, or an aspirator. 22. The quenching process ^v^f^m 

, thefibersbutalsodevelopsalatenthel^ 

ning polymers are well known in the art. and particularly suitable fiber draw units for the present .nvention include linear 
fiber aspirators of the type disclosed in US-A-3.802.81 7 to Matsuki et al. and eductive guns of the type disclosed . US- 
A-3 692 618 to Dorschner et al. and US-A-3.423.266 to Davis et al. Briefly, thef iber draw unit 22 includes an elongate 
vertical passage through which the filaments are drawn by aspirating air entering from the side o the passage. The iber 

5 draw unrt Szes heated aspirating air in order to simultaneously draw f ibers and activate the latent crimps. The tern- 
tZ£X£L£!k* aTcan be regulated by a heater 24. Different levels of crimp can be achieved by charging me 
aspirating air temperature, and generally, a higher air temperature produces a higher number of aimps. The process 
line 10 further include an endless foraminous forming surface 26 which is positioned below the fiber draw unrt 22. The 
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continuous fibers from the outlet of the draw unit are deposited onto the forming surface 26 in a random fashion to pro- 
duce a continuous web of uniform density and thickness. The fiber depositing process can be assisted by a vacuum unit 
30 placed below the forming surface 26. Optionally, the resulting web can be subjected to a light compacting pressure 
with a roller 32 to consolidate the web to impart additional physical integrity to the web before being subjected to a 
5 bonding process. 

[0020] The nonwoven web is passed through a through-air bonder 36, which, for example, has a perforated roller 38 
and a hood 40 surrounding the perforated roller, to produce a bonded fiber web. The bonding air temperature of the 
through-air bonder is maintained to heat the web to a temperature which is above the melting point of the adhesive com- 
ponent polymer of the conjugate fibers but below the softening point of the structural component polymer. 

w [0021] In accordance with the present invention, the bonded nonwoven webs are thermoformed in a thermoforming 
process that does not apply significant compacting pressures and does not subject large sections of the webs to be in 
contact with a heated or high temperature surface during the thermoforming process in order to avoid significant com- 
paction of the webs and to prevent significant thermal fusion of component ftoers at the web surface, retaining soft and 
cloth-like properties and avoiding the formation of film-like smooth surfaces. Alternatively stated, the thermoforming 

15 process does not apply high compacting pressures during the thermoforming process and does not promote concen- 
trated formations of fiber bonds at the web surface, especially, where the web contacts the thermoforming mold. It is 
also intended to avoid applying stretching tensions on the substrate web once the web is placed over a mold since the 
web may be excessively stretched and may lose some of the cloth-like texture. Additionally, it is desirable to loosely 
gather the web over the mold to provide some degree of slack, but not so much as to form folds, to accommodate the 

20 stretching of the web during the thermoforming process. Particularly desirable thermoforming processes produce ther- 
moformed articles having a density-over-area ratio between about 1 and about 1.8, preferably between about 1.1 and 
about 1 .5. Correspondingly, the thermoformed articles of the present invention desirably have a density-over-area ratio 
between about 1 and about 1 .8, preferably between about 1.1 and about 1 .5. 

[0022] Hereinafter the invention is described with autogenously bonded conjugate fiber webs for illustration purposes, 
25 although, as stated above, adhesively bonded monocomponent and conjugate fiber webs and autogenously bonded 
conjugate fiber webs can be utilized to produce the thermoformed articles of the present invention. Consequently, the 
processes and description for melting and bonding the adhesive component polymer of the conjugate fibers are analo- 
gously applicable to the processes and description of the hot-melt adhesive. 

[0023] An exemplary, suitable thermoforming process is a mold-assist mold thermoforming process. A bonded non- 
30 woven web of the present invention is preheated to a temperature equal to or above the melting point of the adhesive 
polymer but below the softening point of the higher melting component polymer of the web fibers to make the web pli- 
able. The preheating can be conveniently accomplished with any of the heat treatment processes described above with 
respect to the bonding process. The preheated, pliable web is placed over a male or female mold and assisted by a 
reciprocating assist mold that assists the deformation and shaping of the pliable web to conform to the shape of the 
35 mold. The assist mold is placed on the opposite side of the pliable web away from the mold and is designed to have a 
minimal surface contact with the web. The mold and the assist mold come together to apply light conforming pressure 
on the web to facilitate the web deformation. The mold and the assist mold are not heated, and desirably, the two molds 
are cooler than the temperature of the preheated web. The molding process can be further assisted by pneumatic 
forces acting on the web, such as vacuum or forced-air, to assist the shaping process. It is to be noted that the pressure 
40 of the pneumatic assist should not be so high as to appreciably compress the web, or deform or crush the component 
fibers of the web. In addition, the mold and assist mold should not form a tight fit when the molds are mated, avoiding 
compaction of the web during the thermoforming process. It is highly desirable that when the mold and assist mold are 
mated or closed, the molds form a gap therebetween of at least about the thickness of the pliable web. Figure 2 illus- 
trates a suitable male mold 50 and an assist mold 52. The assist mold 52 is a hollow structure which has an opening 
45 54 that corresponds to the contour of the base section of the male mold 50. The opening 54 is slightly larger than the 
base section of the mold 50 such that the thermoformed web is not appreciably or significantly compacted when the 
molds are mated. It is to be noted that the assist mold is designed to contact the pliable web only at a limited area. 
Optionally, if the shape of the mold contains complicated or inwardly concaved contours, the opening of the assist mold 
may further be equipped with a lining of an extended member of a flexible material, such as a high temperature rubber, 
50 to facilitate the assist mold in applying relatively even pressures on the pliable web throughout the contacting area. 
Additionally, the mold 50 may further contain slits or perforation on its surface to supply a f tow of air or vacuum to assist 
the thermoforming process. 

[0024] The unheated mold tends to act as a heat sink, cooling the preheated web as the web pliably conforms and 
comes in contact with the mold. Consequently, unlike thermoforming processes using a heated mold, the present ther- 
55 moforming process does not melt fuse the web fibers that contact the mold surface, preventing concentrated fiber bond 
formations at the web surface and retaining the soft, cloth-like texture of the web. Further, articles molded with the 
present unheated mold thermoforming process need not be held in the mold for an extended duration since the mold, 
acting as a heat sink, rapidly cools the thermoformed web to retain its molded shape. 
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[0025] Another exemplary thermoforming process is a dual-screen process. Figure 3 illustrates « ** 
screen orocess 60 A nonwoven web 62 of the present invention is fed between two rigid screens 64, 68. The upper 
Seen Sains a cZZ "mold shape and the lower screen 66 contains a concave shape that complement^ the, son- 

oTtatt screens are equipped with upper stopping blocks 68 and lower stopping « Jj£ 

screens are joined or closed, the combined thickness of the upper and lower stopping blocks is the desired th.ckness 
S he ^mSTrmeS artide. After a web is placed between the two screens 64. 66. the screens are ^ctaed to snugly 
contain and to constrain the web to conform to the shape of the screens. The constrained web is then subjected to a 
htaf«Ttonthe adhesive component polymer of the web fibers and to form 
deformed pattern. Afthough any heat treatment described above can be utilized, P artc |f <^ 
the through-air heating process since this forced convection heating process morequicWy and unrformly heate th i web 
than Seating processes, e.g., infrared and hot-oven heating processes. The heat treated web is then cooled to set 
the irS EK Tne he* treatment 70 may be assisted by a vacuum apparatus 74 to feci ™ £P"^ 
heating air Again, the flow rate and pressure of the heating air and vacuum should not be too high as t » appreaaWy 
oS£l or bend the component fibers of the web. Alternatively, the heat treatment step may be ~r^ed before ^e 
Sate is placed in the mold screens, making the web pliable and having the adhesive component aerated The pre- 
heated web is then placed in the screen and cooled to set the interfiber bonds to retain the screen mold shape. 
r00261 The screens of this process are mesh fabrics or plates fabricated from a metal or a high temperature polymer 
Eoh ta a 7eTc?cS the voids of each screen may be varied to provtfe different texturesto th^ermoformed 
websts durable thafthe Mri void area is at least about 25%. more desirably at least about 50% ^IbMu^ 
Tea of the screen in order to minimize the web from contacting solid surfaces that may be heated during the heat treat- 
ment and may act as a pressure and heat concentration points to melt fuse the component web fibers. 
ToStJ vTanoVher exemplary thermoforming process is an one-screen process as illustrated in Figure 4 The one- 
scJeen process 80 employs a thermoforming process which is assisted by a pneumatic flow. A nonwoven web 82 of ta 
pTeS ^Son isTaced over a screen 84 which contains a three dimensional mold shape, anc I the jnb . tan 
exSed to a heat treatment 86 to melt the adhesive component polymer of the conjugate fibers, making the web pl,a- 
We Aoai any?eat?eatment described above can be utilized, and particularly suitable heat treatment is the through- 

resutting tan a combination of an air flow from the heat treatment source 86 and a *™ r **™^J™*™ 
uum apparatus 88 which is positioned underneath the screen, to shape the web to conform to the contour o the screen 
TasE Jto be noted tat the pneumatic pressure should not be too high as to significant* ' «^h""*£ 
in the dual-screen process, the total void area of the screen is at least about .25% more d«^iM about 50% 
of the total surface area of the screen, and the heat treatment step may precede the web shapingstep. 
[0028] Further yet another exemplary thermoforming process is a sh im-plate thermofo rmng jprc^ss as^ratedm 
Fiaure 5 A nonwoven web 90 is placed between two horizontal rigid, foraminous plates 92. 94 which contain vertical 
K£ lEEE have a length shorter than the gap between the two horizontal plates and are alternating* 
Sffch top horizontal plate 92 and the bottom horizontal plate 94. The length and placement of and spacing 
b^ta^in^ 

be fabricated from any rigid material that is not affected by the temperatures of subsequent heat treatments. After the • 
norZen^OispLed 

ZSe^atefta^ and then cooled to retain the shape imparted by the aUernatingly placed shims, producing 
foTexamPteTionugated or pleated nonwoven web. Again, any heat treatment described above can be utilized and 
£2* suifeTE treatment is the through-air heating process. In order to fadlrtate the 
foraminous plates 92. 94 are fabricated to contain a large void surface area. Atternatively. the sh.m-plate ^rmofor™g 
^at P be conducted onasingle plate with ^--^^^^^KS^jS 
can be folded into the gaps between the shims by any mechanical or pneumatic means and then heat treated to- effect 
mTerfiber bonds to retain the folded shapes. It is to be noted that the shim-plate thermoforming process £ 
suosUate nonwoven web to be in contact with a very limited sections of ta therrroform^ 

of the shims, producing uncompacted articles of high resiliency and cloth-like ™^ 

, rnoforming process is particularly adaptabte to be a continuous thermoforming process, a ^^^^ * 
atively continuous nonwoven web 90 can be placed between the above-described horizontal foraminous plates^, 94 
and mo^ed horizontally in the direction of the length of the shims. The nonwoven web 90 is then 
to a heat treatment 98 e.g.. through-air bonding, to activate the adhesive component and to a cooling treatment 100. 
a Z i ofSng air. to form inUber bonds and to set the corrugated shap* Add m ^£ ^ 

, can be selected from a wide variety of configurations to produce thermoformed articles having d ^ rent f^ 7 ^ 8 ^ u ' 
Sapi of the shims include round, oval and triangular shapes. When shims of ^^"'^^^ 
shims can be produced from a rigid, foraminous materia, and to have ,. ^^^^^^^ 
asaconduittosupply heated air to facilitate the bonding process and cool.nga.rto assist the molded web cooling proc 
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ess. 

[0029] Although the web forming process and the thermoforming process of the present invention are described 
above as two separate processes, the two processes can be conducted as one continuous process. For example, the 
loosely entangled fiber webs are heat treated to activate the adhesive component of the fibers and then the heated 
5 webs are directly conveyed over a mold and subjected to one of the above-described thermoforming processes before 
the webs are cooled. 

[0030] As an alternative embodiment of the present invention, the thermoformed articles of the present invention can 
be formed by directly depositing the above-described suitable components of the fiber web, i.e., the structural compo- 
nent and the adhesive component, onto a foraminous forming surface which contains concave or convex shapes that 

10 correspond to the desired shape of the thermoformed articles to be produced. Again, for example, staple fibers can be 
air laid and spunbond fibers can be directly deposited onto the forming surface with or without the assist of a vacuum 
apparatus, and the deposited fiber web is then subjected to a heat treatment to form interfiber bonds. Suitable heat 
treatments are the above-described bonding heat treatments, including through-air bonding, hot-oven bonding and 
infrared-heater bonding processes, which melt the heat activatable component of the fiber web without thermally affect- 

15 ing the structural component of the web. During the heat treatment process, it is desirable to maintain the coherency 
and to control the compaction level of the laid web by supplying a vacuum device underneath the forming surface and 
controlling the vacuum level. The thermally bonded web is removed from the forming surface after the web is cooled to 
retain the shaped contour. This continuous fiber-depositing, thermoforming process is particularly desirable in that the 
process does not impart any substantial stretching forces throughout the thermoforming process since the deposited 

20 fibers, which are only loosely entangled, can be directly deposited to conform to the shape of the forming surface with 
a minimal conforming force or pressure. 

[0031] The thermoformable nonwoven webs of the present invention are highly useful for thermoforming personal- 
care article components, e.g., fluid channeling layers, fluid containment layers and fluid distribution layers for diaper and 
sanitary napkin; sanitary napkin shells; incontinent adult care product components; face masks; aspirators and the like. 

25 Such thermoformed articles not only provide excellent resiliency and cushioning ability but also exhibit a cloth-like tex- 
ture, making the articles highly functional as well as highly comfortable for the users. For example, the resiliency and 
texture of the present thermoformed articles allow the articles to conform to bodily movements of the users while pro- 
viding comfortable cloth-like texture. In addition, the present nonwoven webs can be thermoformed to have diverse, 
anatomically conforming shapes to provide personal-care products of improved comfort, fit and efficiency. 

30 [0032] Although the present invention is illustrated in reference to personal-care products, the invention is not limited 
to the thermoformed articles for personal-care products. The present invention can be utilized in various applications 
that benefit from the cloth-like appearance, resilient compressibility and easy thermoformability of the present nonwo- 
ven webs. Illustrative of other useful applications include packaging materials, cushions, shoulder pads, doth linings, 
automotive interior parts, shaped filter media and the like. In addition, the present thermoformable web may further con- 

35 tain other additives, such as water-absorbent particles, deodorizers, softeners, abrasive particles and the like, and other 
fibers, such as water-soluble fibers, natural fibers, uncrimped fibers, bulking fibers, filler fibers and the like. 
[0033] The invention is more particularly described with the following examples. However, the examples are provided 
for illustration purposes and the invention is not limited thereto. 

40 Examples: 

Example 1 

[0034] A 1 69,55 g/m 2 (5 osy)spunbond bicomponent fiber web was produced using the production process illustrated 
45 in Figure 1. A linear low density polyethylene (LLDPE), Aspun 6811 A, which is available from Dow Chemical, was 
blended with 2 wt% of a Ti0 2 concentrate containing 50 wt% of Ti0 2 and 50 wt% of a polypropylene, and the mixture 
was fed into a first single screw extruder. A polypropylene, PD3445, which is available from Exxon, was blended with 2 
wt% of the above-described Ti0 2 concentrate, and the mixture was fed into a second single screw extruder. The 
extruded polymers were spun into round bicomponent fibers having a side-by-side configuration and a 1 :1 weight ratio 
so of the two component polymers using a bicomponent spinning die, which had a 0.6 mm spinhole diameter and a 6:1 
UD ratio. The melt temperatures of the polymers fed into the spinning die were kept at 212,8°C (415°F) and the spin- 
hole throughput rate was 0.75 gram/hole/minute. The bicomponent fibers exiting the spinning die were quenched by a 
flow of air having a flow rate of 0,5 m 3 /min/cm (45 SCFM/inch) spinneret width and a temperature of 18,3°C(65°F). The 
quenching air was applied about 12,7 cm (5 inches) below the spinneret, and the quenched ffoers were drawn in an 
55 aspirating unit of the type which is described in US-A-3,802,817 to Matsuki et al. The aspirator was equipped with a 
temperature controlled aspirating air source, and the feed air temperature was kept at about 176,7°C(350°F). The 
quenched fibers were drawn with the heated feed air to attain a 0,44 tex (4 denier) thickness. Then, the drawn fibers 
were deposited onto a foraminous forming surface with the assist of a vacuum flow to form an unbonded fiber web. The 
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unbonded fiber webs were bonded by passing the web through a heating hood (a through-air bonder) which is equipped * 
with a heated air source. The heated air velocity and the temperature of the heated air was 61m/min (200 feet/minute) 
and 1 27,8°C(262°F), respectively The residence time of the web in the hood was about 1 second. The resulting bonded 
web had a thickness of 0,55cm (0.21 5 inches) and a density of 0.031 7 g/cm 3 . 

5 [0035] The web was placed over a formaminous mold plate, which had evenly distributed circular holes of a 0,64 cm 
(0.25 inch) diameter. The holes occupied about 40% of the total surface area of the mold plate. The plate contained a 
rectangular cup-shaped mold depression having the following dimensions: about 1 1 ,43 cm (4.5 inch) length, about 7,62 
cm (3 inch) width and about 2,54 cm (1 inch) depth. The web was lightly pushed or packed into the depression of the 
plate to cover about 75% of the depression surface area in order to avoid an excessive stretching of the web during the 

10 following thermoforming heat treatment process. The web and the plate were then passed at a speed of 3,05 m/min (1 0 
feet/minute) under a hot air jet supplied from a 0,61 cm (0.24 inch) width slotted nozzle, which was placed about 7,62 
cm (3 inches) above the web, to heat and shape the web to conform to the mold depression and to activate the adhesive 
component of the web, LLDPE. The temperature and the speed of the hot air leaving the nozzle were about 
176,7°C(350°F) and 1220m/min (4000 feet/minute). An assist vacuum apparatus was placed underneath the plate to 

15 assist the flow of the hot air and to provide an air velocity of 610m/min (2000 feet/minute) through the web. The heat 
treated web was than cooled to set the interf iber bonds within the web. The resulting thermoformed cup was lofty and 
had a soft, cloth-like texture. The thermoformed article had a density of 0.0437 g/cm 3 , and the ratio between the total 
surface area of the thermoformed article and the total affected surface area of the substrate web was about 1.11. Cor- 
respondingly, the density-over-area ratio of the thermoformed article was about 1 .24. 

20 [0036] The cup-shaped thermoformed article was placed over a flat surface with the opening of the article touching 
the flat surface. Then, flat articles of different weight, as indicated in Table 1 , were placed over the article to test its resil- 
iency. The depth of the thermoformed article was measured in inches x 2,54 cm at three different stages: under the 
load, immediately after the load was removed and one minute after the load was removed. The results are shown in 
Table 1. 

25 



Table 1 



30 





Weight (lbs) x 0,454 kg 




0 


0.25 


0.5 


1.5 


4.5 


10.5 


Under Load 


r 


0.53* 


0.47* 


0.24* 


0.12* 


0.10* 


Load Removed 










0.91* 


0.91* 


1 Min. After 










1* 


0.94* 



* x 2,54 cm 



[0037] The above results indicate that the thermoformed article exhibit high resiliency as well as desirable soft, cloth- 
like texture while retaining the lofty structure of the substrate web. 

40 

Example 2 

[0038] A bonded nonwoven fiber web of a two layer structure was prepared and thermoformed. The nonwoven web 
had an inner layer of 33,9 g/m 2 (1 .0 osy) and was a blend, based on the total web weight, of 60 wt% of 5,08 cm (2 inch) 

45 long, 0,67 tex (6 denier) polyester staple fibers, which is available from Hoechst-Celanese Corporation, North Carolina, 
35 wt% of 3,81 (1 .5 inch) long, 0,17 tex (1 .5 denier) Chisso ES polyethylene sheath/polypropylene core conjugate sta- 
ple fibers and 5 wt% of 3,81 (1.5 inch) long, 0,2 tex (2 denier) Chisso ES-HB polyethylene sheath/polypropylene core 
conjugate staple fibers. The conjugate staple fibers are available from Chisso Corporation of Japan. The fiber blend was 
thoroughly mixed and then carded on a forming surface. Over the inner layer, 3,81cm (1 .5 inch) long, 0,3 tex (3 denier) 

so polyethylene sheath/polyester core conjugate staple fibers, which are available from BASF Corporation Fibers Division, 
North Carolina, were carded to form a 1 7g/m 2 (0.5 osy)outer layer. The two layered carded web was through-air bonded 
at about 132.2°C (270°F). 

[0039] The bonded web was then placed over an assembly of six parallel vertical shims, which were 1 ,27 cm (0.5 
inches) tall and placed 1 ,27cm (0.5 inches) apart, and the shim assembly was then placed over a vacuum apparatus. 
55 The vacuum apparatus was set to 0,025 bar (10 inches of water) negative pressure to pull the web into the gaps 
between the shims to form a pleated web. An air manifold was placed approximately 3,81 cm(1.5 inches) above the 
web, and heated air of about 1 79,4°C(355°F) was supplied at about 0,414 bar (6 psi) to thermoform the web for about 
two seconds and then the web was cooled. The resulting web contained 5 permanent folds and was soft and resilient. 
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Example 3 

[0040] An assembly of parallel vertical shims placed 6,35 mm (0.25 inches) apart was prepared. The shims were 1 ,27 
cm (0.5 inches) tall and 0,635 mm (0.025) inches thick. A 50,9 g/m 2 (1.5 osy)basis weight through-air bonded bicom- 

5 ponent spunbond web of a 1 ,905 mm (0.075 inch) thickness was produced with the process described in Example 1 . 
[0041] Two layers of the spunbond web were cut to about 24,13 cm (9.5 inches) of length and placed over the shim 
assembly. The fabric was then mechanically inserted between the gaps of the shims to form a closely folded pleats. The 
shim assembly with the folded fabric was placed in an oven at 150°C for ten minutes to activate the adhesive compo- 
nent of the conjugate fiber web. The thermoformed web was then cooled and removed from the shim assembly. The 

w resulting thermoformed web had a tightly folded structure having about 2,032 cm (0.8 inches) in height. The thermofor- 
med web was highly resilient, and yet had a soft, doth-like texture as well as a lofty side-wall thickness. The permanent 
corrugated shape of the thermoformed web exhibited excellent weight-supporting property. The respective densities of 
the substrate web and the thermoformed article were 0.0267 g/cm 3 and 0.034 g/cm 3 t and there was no apparent 
change in the surface area. Consequently, the density-over-area ratio was about 1.27. 

15 [0042] The thermoformed article was tested for its resiliency using an Instron tensile tester arranged for compression 
resiliency testing. The anvil used had a diameter of 4,93 cm (1 .94 inches) and the jaw speed was 0,508 cm (0.2 inches) 
per minute. The thickness of the article was measured under compression and after the compression force was 
removed. The results are shown in Table 2, and the results demonstrate the resiliency of the present thermoformed arti- 
cle. 

20 



Table 2 



25 



Thickness (inches) x 
2,54 cm 


Load (psi) x 0,069 bar 




0.01 


0.1 


0.5 


4.0 


Under Load 


0.81 


0.62 


0.49 


0.38 


Load Removed 


0.61 


0.50 







30 

[0043] These examples illustrate that thermoformed articles thermoformed in accordance with the present invention 
from the present thermoformable web are highly resilient while providing excellent soft, cloth-like texture. 

Claims 

35 

1 . A process for producing a shaped article from a lofty nonwoven crimped-fiber substrate web (62,82,90) comprising 
a structural fber component and a heat-activatable adhesive component, said nonwoven web having a density 
below about 0. 1 g/cm 3 , which process comprises the steps of: 

40 a) thermobonding by heating said web to melt said adhesive component and to make said web pliable without 

melting said structural fiber component, 

b) thermoforming by shaping said web on a mold (50,52:64,66; 84:90,94,96); and 

45 c) cooling the shaped web to solidify the melted adhesive component and to form interfiber bonds, 

characterised in that 

for producing a resiliently compressible, cloth-like article from a substrate web having a density between about 
0.01 g/cm 3 to about 0.1 g/cm 3 , said article is thermoformed by heating said substrate web for melting said 
adhesive component and inserting it into an unheated mold (50,52;64,66;84;90,94,96) for shaping by lightly 
50 applying a pneumatic or mechanical conforming pressure without applying high compacting pressures and 

without applying substantial stretching tensions on said substrate web once said web is placed over said mold 
and that said thermoformed article has a density-over-area ratio between about 1 and about 1.8. 

2. The process of claim 1 wherein said substrate web is first preheated for activating said adhesive component, and 
55 thereafter said preheated web is placed in said mold (50,52;64 l 66;84;90,94,96) and cooled. 

3. The process of claim 1 wherein said substrate web is first thermobonded, the bonded web is then preheated to a 
temperature equal to or above the melting point of said adhesive component but below the softening point of said 
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structural fiber component and placed over said mold. 

4 A process for producing a shaped article from a lofty nonwoven crimped-fiber substrate web (62*2,90) comprising 
" a structural fiber component and a heat-activatable adhesive component, said nonwoven web having a densrty 
below about 0.1 g/cm 3 , which process comprises the steps of: 

a) thermobonding by heating said web to melt said adhesive component and to make said web pliable without 
melting said structural fiber component, 

b) thermoforming by shaping said web on a mold (50.52:64,66; 84:90,94.96); and 

c) cooling the shaped web to solidify the melted adhesive component and to form interf iber bonds, 

forp?odu e ciS a recently compressible, cloth-like article from a substrate web having a density between about 
0 01 g/cm 3 to about 0.1 g/cm 3 . said article is thermoformed and thermobonded by inserting sa.d substrate web 
into an unhealed mold and thereafter heating said web in said mold to melt said adhesive component by apply- 
ing heat from an external source (70.86.98) for thermobonding and thermoforming by lightly applying a pneu- 
matic or mechanical conforming pressure without applying high compacting pressures and without applying 
substantia] stretching tensions on said substrate web once said web is placed over said mold and that said 
thermoformed article has a density-over-area ratio between about 1 and about 1 .8. 

5. The process of claim 4. wherein said external heat is applied by a through-air, or an infrared, or a hot-oven heating 
process. 

6. The process of claims 4 or 5, wherein a mold is used having a total void area of at least about 25%,preferably about 
50%. 

7. The process of any one of claims 1 to 6 wherein said mold is one or a pair of foraminous plates (64,66,84). 

8. The process of any one of claims 1 to 6 wherein said mold is one or a pair of foraminous plates (92,94) having rel- 
atively vertical shims (96). 

9. The process of any one of claims 1 to 8 wherein said mold (50.52) forms a gap (54) of at least about the thickness 
of said substrate web. 

10. The process of any one of claims 1 to 9 wherein said structural fiber component is crimped staple fibers. 

11 . The process of any one of claims 1 to 9 wherein said structural fiber component is crimped spunbond fibers. 

1 2. The process of any one of claims 1 to 1 1 wherein said adhesive component is a hot-melt adhesive. 

1 3. The process of any one of claims 1 to 1 1 wherein said structural fiber component and said head-activataWe adhe- 
sive component are conjugate fibers. 

14. The process of any one of claims 1 to 13 wherein said thermoformed article has a density-over-area ratio between 
about 1 .1 and about 1 .5. 

15. The process of any one of claims 1 to 14 wherein the ratio between the total surface area of the thermoformed arti- 
cle and the total affected surface area of the substrate web is about 1.11. 

16. The process of any one of claims 1 to 15. comprising the steps of: 

a) depositing said components for said nonwoven fiber web on a foraminous forming surface to form said non- 
woven fiber substrate web. said foraminous forming surface containing three dimensional shapes. 

b) heating said web for melting said adhesive component without melting said structural component, and for 
shaping said web, and 

c) cooling the shaped web to solidify the melted adhesive component and to form interfiber bonds. 
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17. The process of any one of claims 1 to 16 wherein the bonded web is shaped into a cup shape. 

18. The process of any one of claims 1 to 16 wherein the bonded web is shaped into an anatomically conforming 
shape. 

5 

19. The process of any one of claims 1 to 16 wherein the bonded web is shaped into a personal care article. 

20. The process of claim 1 9 wherein the bonded web is shaped into a shell for a sanitary napkin. 
10 Patentanspruche 

1 . Verfahren zum Herstellen eines geformten Artikels aus einer voluminflsen, nicht gewebten KrSuselfaser-Substrat- 
bahn (62, 82, 90), die eine Strukturfaserkomponente und eine wSrmeaktivierbare, Webende Komponente aufweist, 
wobei die nicht gewebte Bahn eine Dichte unter etwa 0,1 g/cm 3 aufweist, wobei der Verfahrensschritt die folgenden 

15 Verfahrensschritte aufweist: 

a) Thermobinden durch Erwarmen einer Bahn, urn die Webende Komponente zu schutzen und die Bahn form- 
bar zu machen, ohne daB die Strukturfaserkomponente geschmolzen wird, 

20 b) Thermoformen der Bahn durch Gestaltgebung in einer Form (50, 52; 64, 66; 84; 90, 94, 96); und 

c) AbkQhlen der geformten Bahn zum Erstarren der geschmolzenen Webende Komponente und zum Ausbil- 
den von Zwischenfaserbindungen, 

dadurch gekennzeichnet, daB zum Herstellen eines ruckfedernd komprimierbaren, stoffahnlichen Artikels 
25 aus einer Substratbahn mit einer Dichte zwischen etwa 0,01 g/cm 3 bis etwa 0,1 g/cm 3 , der Artikel thermoge- 

formt wird durch Erwarmen der Substratbahn zum Schmelzen der Webenden Komponente und sein Einsetzen 
in eine unbeheizte Form (50, 52; 64, 66; 84; 90, 94, 96) zum Formgeben durch leichtes Aufbringen eines pneu- 
matischen oder mechanischen AnpafBdruckes ohne Aufbringen hoher Verdichtungsdrucke und ohne das Auf- 
bringen wesentlicher Dehnspannungen auf die Substratbahn, wenn die Substratbahn bereits uber der Form 
30 angeordnet ist, und daB der thermogefbrmte Artikel ein Dichte/Fiache-Verhaitnis zwischen etwa 1 und etwa 

1 ,8 aufweist. 

2. Verfahren nach Anspruch 1 , wobei die Substratbahn zunachst vorgewarmt wird, urn die Webende Komponente zu 
aktivieren, und daB danach die vorgewarmte Bahn in die Form (50, 52; 64, 66; 84; 90, 94, 96) eingesetzt und abge- 

35 kuhltwird. 

3. Verfahren nach Anspruch 1 , wobei die Substratbahn zunachst thermogebunden wird, die gebundene Bahn danach 
auf eine Temperatur vorgewarmt wird, die gleich oder oberhalb des Schmelzpunktes der Webenden Komponente 
jedoch unterhalb des Erweichungspunktes der StruWurfaserkomponente liegt, und uber der Form angeordnet wird. 

40 

4. Verfahren zum Herstellen eines geformten Artikels aus einer voluminOsen, nicht gewebten Krauselfaser-Substrat- 
bahn (62, 82, 90), die eine Strukturfaserkomponente und eine warmeaWivierbare Webende Komponente aufweist. 
wobei die nicht gewebte Bahn eine Dichte unter etwa 0,1 g/cm 3 aufweist, wobei das Verfahren die folgenden Ver- 
fahrensschritte aufweist: 

45 

a) Thermobinden durch Erwarmen der Bahn zum Schmelzen der Webenden Komponente und zum Formbar- 
machen der Bahn, ohne daB die Strukturfaserkomponente geschmolzen wird, 

b) Thermoformen durch Gestaltgeben der Bahn in einer Form (50, 52; 64, 66; 84; 90, 94, 96); und 

50 

c) Abkuhlen der geformten Bahn urn die geschmolzene Webende Komponente zu verfestigen und Zwischen- 
faserbindungen zu bilden, 

dadurch gekennzeichnet, daB zum Herstellen eines ruckfedernd komprimierbaren, stoffahnlichen Artikels 
aus einer Substratbahn mit einer Dichte zwischen etwa 0,01 g/cm 3 bis etwa 0,1 g/cm 3 , der Artikel thermoge- 
55 formt und thermogebunden wird, indem man die Substratbahn in eine unbeheizte Form eingibt und danach die 

Bahn in der Form erwarmt, urn die Webende Komponente zu schmelzen, indem man Warme aus einer exter- 
nen Quelle (70, 86, 98) aufbringt, fur ein Thermobinden und Thermoformen durch ein leichtes Aufbringen 
eines pneumatischen oder mechanischen AnpaBdruckes, ohne daB hohe Verdichtungsdrucke aufgebracht 
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werden und ohne da& wesentliche Dehnkrafte auf die Substralbahn aufgebracht werden, nachdem die Bahn 
1 und etwa 1,8 aufweist. 

, 5. Verfahren nach Anspruch 4. wobei die aufiere Warme dutch ein DurcMuft-, oder ein fata*, oder ein HeiBofen- 

ErwSrmverfahren aufgebracht wird. 
6. Verfahren nach den AnsprOchen 4 oder 5. wobei eine Form ven^endet wild, die eine Gesamtleerflache von etwa 

25 %, bevorzugt etwa 50 % aufweist. 
10 7. Verfahren nach einem der AnsprOche 1 bis 6. wobei die Form eine durchiassige Piatte oder ein Paar durchiassige 

Platten (64, 66, 84) aufweist. 

8 Verfahren nach einem der AnsprOche 1 bis 6. wobei die Form eine durchiassige Platte oder ein Paar durchiassige 
J5 Platten aufweist, die annahernd vertikale Distanzhalter (96) haben. 

9. Verfahren nach einem der AnsprOche 1 bis 8, wobei die Form (50. 52) einen Zwischenraum (54) von mindestens 
etwa der Dicke der Substratbahn bildet. 
20 10. Verfahren nach einem der Anspruche 1 bis 9, wobei die Strukturfaserkomponente gekrauselte Stapelfasern sind. 

11. Verfahren nach einem der AnsprOche 1 bis 9. wobei die Strukturfaserkomponente gekrauselte spinngebundene 
Fasernsind. 

ss 12. Verfahren nach einemder AnsprOche 1 bis 11. wobei die Webende Komponente ein HeiBschmelzWeber tet. 

13. Verfahren nach einemder AnsprOche 1 bis 11, wobei die Strukturfaserkomponente und die warmeaktive-bare, We- 
bende Komponente mehrkomponente Fasern sind. 
so 14. Verfahren nach einemder Anspruche 1 bis 13. wobei der thermogeformte Artikel ein Dichte^iache-Vemaltnis zwi- 
schen etwa 1 , 1 und etwa 1 ,5 aufweist. 

15 Verfahren nach einem der AnsprOche 1 bis 14. wobei das Verhaltnis zwischen ^^T^^^i^ 
ttTern^geformten Artikels und dem gesamten. beeinfluBten Oberf^chenbere-ch der Substratbahn be. etwa 1.11 

35 liegt. 

16. Verfahren nach einem der AnsprOche 1 bis 15. umfassend die folgenden Verfahrensschritte: 

a) Ablegen der Komponenten for die nicht gewebte Fase*ahn auf einer durchl&ssigen Fo^'^um die 
nicM gXbte Faser^bstratbahn zu bi«en. wobei die durchiassige Formfiache drei^menaonale Formen ent- 
hait, 

b) Aufheizen der Bahn zum Aufschmelzen der Webenden Komponente. ohne die Strukturkomponente zu 
schmelzen, und zum Gestaltgeben der Bahn, und 

c) AbkOhlen der geformten Bahn urn die geschmolzene Webende Komponente zu verfestigen und urn Zwi- 
schenfaserbindungen zu bilden. 

17. Verfahren nach einem der AnsprOche 1 bis 16. wobei die gebundene Bahn zu einer Tassenform geformt wi,d. 

18. Verfahren nach einem der AnsprOche 1 bis 16. wobei die gebundene Bahn in eine anatomisch angepaBte Gestalt 
geformt wird. 

19. Verfahren nach einem der AnsprOche 1 bis 16, wobei die gebundene Bahn zu einem Artikel for die pentfnliche 
ss Hygiene geformt wird. 

20. Verfahren nach Anspruch 1 9, wobei die gebundene Bahn zu einer Schale fOr eine Monatsbinde geformt wird. 



40 
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Revendications 

1 . Un proc6d6 de production d'un article form6 k partir d'une nappe de substrat (62, 82, 90) haute (volumineuse) et 
non tissue en fibres pliSes comprenant un composantfibreux structurel et un composant adh£sif thermo-activable, 

5 ladite nappe non tissue ayant une density inferieure k environ 0,1 g/cm 3 , le proc6d6 comprenant les Stapes con- 
sistant k : 

a) effectuer une liaison thermique en chauffant ladite nappe pour faire tbndre ledit composant adh6sif et pour 
rendre ladite nappe pliable, sans faire fondre ledit composant f ibreux structurel, 
io b) thermoformer par fagonnage de ladite nappe sur un moule (50, 52; 64, 66; 84; 90, 94, 96); et 

c) refroidir la nappe conform6e pour laisser le composant adhSsif fondu se solidifier et former des liaisons 
interferes. 

caract6ris6 en ce que 

pour produire un article analogue k un habillement compressible Slastiquement k partir d'une nappe de subs- 
15 trat d'une density comprise entre 0,01 g/cm 3 k environ 0,1 g/cm 3 , ledit article est thermoformS par chauffage 

de ladite nappe de substrat pour faire fondre ledit composant adh6sif et I'insSrer dans un moule non chauffe 
(50, 52; 64, 66; 84; 90, 94, 96) pour conformer en appliquant une I6g6re pression pneumatique ou pression de 
conformation mScanique sans appliquer de fortes compressions de compactage et sans appliquer de tensions 
d'&irement substantia sur ladite nappe de substrat, une fois que ladite nappe est plac6e sur ledit moule, et en 
20 ce que ledit article thermoforme a un rapport density/surface d'environ 1 et d'environ 1,8. 

2. Le proc£d6 selon la revendication 1 , dans lequel ladite nappe de substrat est d'abord pr£chauff£e pour activer ledit 
composant adhgsif, puis ladite nappe pr6chauff£e est plac6e dans ledit moule (50, 52; 64, 66; 84; 90, 94, 96) et 
refroidie. 

25 

3. Le proc6d6 selon la revendication 1 , dans lequel ladite nappe de substrat est d'abord thermoli6e, la nappe Ii6e est 
ensuite pr6chauff6e k une temperature 6gale ou sup6rieure au point de fusion dudit composant adhSsif, mais inf6- 
rieure au point d'amollissement dudit composant fibre structure et plac6e sur ledit moule. 

30 4. Un proc6d6 pour produire un article formS k partir d'une nappe de substrat (62, 82, 90) haute (volumineuse) et non 
tissue, en fibres pli6es comprenant un composantfibreux structurel ayant un composant adhSsif activable k la cha- 
leur, ladite nappe non tissue ayant une densite inferieure environ 0,1 g/cm 3 - ledit proc&te comprenant les Stapes 
consistant k : 

a) effectuer une liaison thermique en chauffant ladite nappe pour faire fondre ledit composant adh6sif et pour 
rendre ladite nappe pliable, sans faire fondre ledit composant fibreux structurel, 

b) thermoformer par fa$onnage de ladite nappe sur un moule (50, 52; 64, 66; 84; 90, 94, 96); et 

c) refroidir la nappe conformSe pour laisser le composant adhSsif fondu se solidifier et former des liaisons 
interferes, 

caract£ris£ en ce que 

pour produire un article analogue k un habillement compressible Slastiquement k partir d'une nappe de subs- 
trat d'une density comprise entre 0,01 g/cm 3 k environ 0,1 g/cm 3 , ledit article est thermoformS et thermo-lte 
par insertion de ladite nappe de substrat dans un moule non chauffe, puis en chauffant ladite nappe de subs- 
trat pour faire fondre ledit composant adhSsif par application de chaleur issue d'une source externe (70, 86, 
98) pour obtenir une thermo-liaison et un thermoformage, en appliquant une I6g&re pression pneumatique ou 
pression de conformation mScanique sans appliquer de fortes compressions de compactage et sans appliquer 
de tensions d'Stirement substantielles sur ladite nappe de substrat, une fois que ladite nappe est placSe sur 
ledit moule, et en ce que ledit article thermoformS a un rapport density/surface d'environ 1 et d'environ 1 ,8. 

so 5. Le proc6d6 selon la revendication 4, dans lequel ladite chaleur externe est appliquSe par un passage d'air, ou une 
exposition k des infrarouges, ou par un processus de chauffage en four chaud. 

6. Le proc£d£ selon la revendication 4 ou 5, dans lequel un moule est utilise d'une surface exposSe au vide total d'au 
moins environ 25 %, de preference d'environ 50 %. 

55 

7. Le proc6d6 selon I'une quelconque des revendications 1 k 6, dans lequel ledit moule est un moule d'une paire de 
plaques foramineuses (64, 66, 84). 
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8. Le procede selon Tune quelconque des revendications 1 a 6. dans lequel ledit moule est un moule d'une paire de 
plaques foramineuses (92, 94) ayant des rebotds (96) relativement verticaux. 

9. Le procede selon Tune quelconque des revendications 1 a 8, dans lequel ledit moule (50, 52) forme un interstice 
5 (54) d'au moins environ l'6paisseur de ladite nappe de substrat. 

10. Le procede selon I'une quelconque des revendications 1 a 9. dans lequel ledit composant a fibre structured est 
constitu6 par des fibres discontinues pliees. 

io 11. Le procede selon Tune quelconque des revendications 1 a 9, dans lequel ledit composant fibreux structurel est 
constitu6 par des fibres en tissu non tisse pliees. 

12. Le procede selon I'une quelconque des revendications 1 a 1 1 . dans lequel ledit composant adhesif est un adh6sif 
a thermofusion. 

1 3. Le procede selon I'une quelconque des revendications 1 * 1.1. dans lequel ledit composant fibreux structurel et ledit 
composant adhesif activable par la chaleur sont des fibres conjuguees. 

14. Le procede selon Tune quelconque des revendications 1 a 13, dans lequel ledit article thermoforme a un rapport 
20 density/surface entre environ 1 ,1 et 1 , 5. 

15 Le proc6d6 selon I'une quelconque des revendications 1 a 14. dans lequel le rapport entre I'airede la surface totale 
de Particle thermoforme et I'aire de la surface totale affectee de la nappe de substrat est d'environ 1,11. 

25 16. Le proc6de selon I'une quelconque des revendications 1 a 15, comprenant les etapes consistent a : 

a) deposer lesdits composants pour ladite nappe fibreuse non tissee sur une surface de formage foramineuse 
pour former ladite nappe de substrat fibreuse non tissee. ladite surface de formage foramineuse comprenant 
trois formes dimensionnelles, 

30 b) chauffer ladite nappe pour faire fondre ledit composant adh6sif sans faire fondre ledit composant structurel 

et pour former ladite nappe, et -.^a^**. 
c) refroidir la nappe solidifiee pour solidif ier le composant adhesif fondu et pour former des liaisons interfibres. 

17. Le procede selon I'une quelconque des revendications 1 a 16. dans lequel la nappe liee est conformee en une 
35 forme en coupelle. 

18. Le procede selon I'une quelconque des revendications 1 a 16. dans lequel la nappe liee est conformee en une 
forme de conformation anatomique. 

40 19. Le procede selon I'une quelconque des revendications 1 a 16. dans lequel la nappe liee est faconn6e en un article 
de soin personnel. 

20. Le procede selon la revendication 19. dans lequel la nappe liee est conformee en une coquille pour une serviette 
sanitaire. 
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FIG. 2 
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FIG. 4 
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